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Porous silicon is produced utilizing anodic etchrng. 

^rformed C by n subLrging the silicon wafer or other silicon 

container o? electrolytic solution of hydrofluoric acid and 

wafer C to I1 an t electrolytic current. The electrolytic current 

betwee^wf electrodes, an anode and a cathode. The wafer 
or other silicon 

substrate comprises the anode. The container, or 

platinum electrode immersed „ afpr or 

in the electrolytic solution parallel to the wafer or 

substrate, comprises the 

cathode. Typically, anodizing creates a porous surface on 
employed"as'the.anode. The resulting microstructure of the 
series ^"elongated pores or depressions, formed by the 

?he d silicSn e In i ?he°Jydrofluoric acid. Anodization is 

typically conducted with nn 

a current density range of 10 mA/cm.sup.2 to 100 

^i^solution^aving"^ concentration range between 10 and 

The P anodization 8 current and concentration of hydrofluoric 

acid solution are , ■ H 

typically chosen to produce a porous film density 

substantially 45 percent. . hf loss 

Porous film density is equal to the percent of weight loss 

(for a given volume . 

of material anodized) experienced during anodization. 
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“fhigh conductivity regions 20 and 12 are then anodized 
cSnverts Ut the n smc™ in the regions to a porous silicon 
c^eSentl/Sie^y anodizing the structure in an 
current ^“fici^nt to achieve porosity. In 
St should°contain HF in an amount greater than ten 
particularly 6 from 12 to 25 percent. The most desirable 
fort" 1 spec! fie 0 application will depend on device 
concentration! "on temperature, current density, 
tSr'e 1 if Sadfte anode in an HF solution 22 through 

iSlt 2 14 . aS A S sSable plate 24 acts as the cathode. 

^tep"illustrated 6 in°FIG. 5 is complete, the average 
Sicin Y shouS 6 be°g?e!ter than 40 percent, more preferably 
iS 80 S percent? f Most preferably, the porosity is on the 

SfsVorositrSSesult in dense SiO.sub.2, after 

oxidation, without , ct-rpsses The exact 

introducing significant internal stresses. 

-Sn°bi-adg«sbed j£t«ying..the._HF. concentration of_ the- 

illumination^the^emperature of the solution, the dopant 
silicoi/regions^ anS the current density. If the silicon 
significantly greater than 56 percent, a porous SiO.sub.2 
porosit^is" significantly less than 56 percent, stressed 
S^heHv^umfSpinsiSn resulting from silicon being 

SfcurreS d^Slor ordinary, practical conditions is 

in the range of 20 to 
60 milliamperes per square cm. 
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Th^high conductivity region 14 is then anodized in a 

solution which converts ., . nre 

the silicon in the regions to a porous silicon structu . 

conveniently achieved by anodizing the structure in an 

aqueous HF solution at a . T 

current density sufficient to achieve porosity. In 

solution should° contain HF in an amount greater than 10 

particularly^ rom 12 to 25 percent. The most desirable 

solution concentration . 

for a specific application will depend on device 

configuration, dopant 

concentration, solution temperature, current dens y, 
illumination, etc. After 

the anodization step, the resulting structure as 
complete^th^average porosity of the porous silicon should 
plrcen?! e more a pre?erably in the range of 45 to 80 percent. 

'S/porosity is'less than about 60 percent. The exact_ 

ca^b^adjusted b^Kying the HF concentration of the 

“iaUorth^empIrature of the solution, the dopant 

concentration of the oil iron 

silicon regions, and the current density. If the silico 

significantly greater than 60 percent (for example, 85 

?70?Segi4e a ^“a^followed by 1200 .degree. C for 15 

Tead^o Tnon-completely densified oxide. If the silicon 

significantly less than about 45 percent, a non-complete 
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